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(57) [Abstract] (There is an amendment) 

[Constitution] Under existing of existence fraction specified c 
ompound metal oxide catalyst (for example Mol Vo.3 Te 0. 
23Nb 0. 1 20n) of each essential ingredient for total of 
theabove-mentioned essential ingredient which designates Mo, 
V, the Te , X and O as essential ingredient and (As for X, is 
chosen from group which consists of the niobium , tantalum , 
tungsten , titanium, aluminum, zirconium , the chromium , 
manganese, iron, ruthenium, cobalt, rhodium , the nickel , 
palladium, platinum, antimony, bismuth, boron, the 
indium, lithium, sodium, potassium, rubidium, cesium and 
thecerium element of one kind or more which), excludes the 
oxygen, manufecturing method of acrylic acid which 
propylene gas phase catalytic oxidation reaction is done. 

[Effects)] Acrylic acid can be produced with higji yield accordi 
ng to this method, with propylene as starting material, with 
one-step method . 



7;us-^A. v;m-^A % ^oa, -7>#>. » % 
;Ut-— ^A % =3/<;uK a^A. -y*r)\, % 
A. tfX^X. O^OA 

„ V^A. ^-h'J^A. *J»J^A, ;Hf^A, -fe*> 



[Oaim(s)] 

[Claim 1 ] Existence fraction of each essential ingredient for to 
tal of above-mentioned essential ingredientwhich designates Mo, 
V, Te , X and theO as essential ingredient and (As for X, is 
chosen from group which consists of the niobium , tantalum , 
tungsten, titanium, aluminum, zirconium , the chromium , 
manganese, iron, ruthenium, cobalt, rhodium , the nickel , 
palladium, platinum, antimony, bismuth, boron, the 
indium, lithium, sodium, potassium, rubidium, cesium and 
thecerium element of one kind or more which), excludes 
oxygen below-mentioned formula, 
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[fftl ] O. 2 5 < r (Mo) < 0. 9 8 
O. 003 < r (V) < 0. 5 

O. 003 < r (Te) < O. 5 
0. 003 < r (X) < 0. 5 

(fcfiU r (Mo) % r (V) . r (Te) r ( 

x) tz*ti*tiw&£»<±m&mtft#o>Gmztti-& 

Mo. V, TeX^XCD^iSSto ) 



Mi] 

ssfft 2 e r ) i 

1 

2 2. 1 ±0. 3 
28. 2±0. 3 
36. 2±0. 3 
45. 2±0. 3 
50. 0±0. 3 
1 

i^tyo. 2-7o*mi«iittw*c4 



[000 1] 

3*l=Hr*. 7*'JJ«H*. MttfMW. W9 



[Mathematical Formula 1] 0.25 < r(Mo) < 0.98 
0.003 < r(V) < 0.5 
0.003 < r(Te) < 0.5 
0.003 < r(X) < 0.5 

(However, r (Mo) R(V), r(Te) and r(X) display molar proportio 
n of Mo, the V, Te and X for total of above- 
mentionedessential ingredient which respectively excludes 
oxygen. ), Under existing of kind of compound metal oxide 
which is, manufacturing method of theacrylic acid which 
designates that gas phase catalytic oxidation reaction it does 
propylene as feature. 

[Claim 2] Compound metal oxide, manufacturing method of a 
crylic acid which is stated in Claim 1 whichdesignates that main 
X-ray diffraction peak is shown in diffraction angle 2 which 
is shown ondescription below in X-ray diffraction line (CuK - 
line use), as feature. 

[Table 1] 

Diffraction angle 2 (degree) 



22.1+/- 0.3 
28.2+/- 0.3 
36.2+/- 0.3 
45.2+/- 0.3 
50.0+/- 0.3 



[Claim 3] At time of gas phase catalytic oxidation reaction, m 
anufacturing method of acrylic acid which is stated inthe Claim 
1 or 2 which designates that steam of per mole of supplied 
propylene 0.2 to 70 mole is supplied as feature. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards method 
which produces acrylic acid with one step bythe vapor phase 
catalytic oxidation doing propylene, acrylic acid is important 
in industrially various synthetic resin , as the paint and 
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[0002] 
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[0003] *a>is*. w-ib-c**, ^aei/>0 
mt\z*&7t a u^r >a>»»= sun*, u* u*m 

o. Bi, W»<07C**±*#i:-r*»ft;««««fflt^ 
T&Jfc&fi 3 0 0°C^*> 4 5 O^-CJRJfcjWriMv — * 

c t ttff*f::Bnr?*fi. 



[0004] o*y, aa^jK*4<±«-e*4jiiHffc 

fflj&<K<o<cfc*t|BM*ftoTl**. ^aeu 
>^&-*-CT^yi«*ttM-*tt»|ftlB*Lfc4i© 
l=*S»»JB3 9 4 7 4 9 6«4<fclj. ttttlf «»!»(:: 
I*. Pd-Au-HjP0 4 -Ph 2 S-3ttMfc*tt*«l 



plasticizer or other starting material. 
[0002] 

[Prior Art] Those which are proposed first as acrylic acid produ 
ction method due to catalytic vapor phase oxidation were 
theone-step method which produces acrylic acid with one step 
oxidation from propylene. This is disclosed in British Patent 
No. 1223783 number, but selectivity and yield ofthe acrylic 
acid are low. after that as for research, oxidation doing 
propylene, withthe reaction which produces acrolein and 
oxidation doing acrolein,the reaction which produces acrylic 
acid dividing, developmental research of catalystadvanced 
concerning reaction of each one. Because, because because of 
difference of chemical property of acrylic acidand acrolein 
which is process intermediate, yield that satisfectorily frornthe 
propylene acrylic acid is obtained with one step, it was thought 
withthe catalyst of one kind in same temperature that it is 
verydiflBcult When because selectivity of for example acrylic 
acid is maintained higjily it operates with low temperature 
conversion ratio of propylene becomes low, when in order 
toraise conversion ratio of propylene conversely it operates 
with high teuiperaluresequential combustion of acrylic acid 
which is formed with remarkable, iris thought that yield of 
acrylic acid decreases. 

[0003] As a result, Being a first step, it is, From reaction tempe 
rature 300 °C making use of oxide catalyst which often 
designates theMo, Bi , W or other element as main component 
at time of producing acrolein with oxidationof propylene, 
reaction is done with 450 °C, on one hand, it is a second step, 
from reaction temperature 250 °C making use of oxide 
catalyst which often designatesthe Mo,V or other element as 
main component at time of producing acrylic acid with 
theoxidation of acrolein, reaction is done with 300 °C When 
you consider to these technological change, catalyst which is 
suited for thefirst step which description above is done and 
catalyst which issuited for second step, in each case with alone 
as for from thepropyiene obtaining acrylic acid with one step is 
vety Difficult 

[0004] In other words, cause where presently two-step method i 
s mainstream isbecause there is not a catalyst which is superior 
in technology which frornthe propylene which is profitable in 
economical produces acrylic acid with theone step. But, among 
this two-step method, because catalyst which is different stepin 
respectively it is used reactor or other facility is many, it has 
become problemfor cost to be attached highly. There is a U. S. 
Patent No. 3947495 number in those which disclose technology 
which frornthe past and propylene produces acrylic acid with 
one step, Working Examplewhere acrylic acid yield is 
maximum 47.5% with Pd - Au - H3P04 - Ph2S - activated 
carbon compound as catalyst, is disclosedin said patent 
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[0 0 0 5] ^fc. ^88^5 2-1 1 84 1 9 9MHN= 
c $tz. ftmms 7-1 5 604 4Wa#IZli^ > at°U 



tOO 0 6] ^bMtLrMo, V£<Z>fc^g* 

6 1 4 5 2ICliMo^V b Nb 0 X d (XliFe, Cu. C 
o. CrffcliMnt*^ att12T*lJ, b It 2 ^ 



Specification . 

[0005] In addition, Working Example where acrylic acid yield i 
s maximum 71.9% with Pd - Sb - P - O compound asthe 
catalyst, is disclosed in Japan Unexamined Patent Publication 
Showa 52 - 1 18419 Specification . In addition, it mixes with 
catalyst of public knowledge which obtains theacrolein from 
propylene and catalyst of public knowledge which obtains 
theacryiic acid from acrolein to Japan Unexamined Patent 
Publication Showa 57 - 156044 Specification in organic 
solvent, catalyst which iscalcined Working Example where 
acrylic acid yield from propylene is 8 1 .4 % isdisclosed. 

[0006] On one hand, compound oxide of Mo and V type past is 
mainlyresearched as oxidation catalyst. It is disclosed 
concerning catalyst which includes composition of 
theMoaVbNbcXd (XisFe, Cu, Co, Cr or Mn,the a is 12, b 
is 8 from2, thee is 0 to 1 .0. )in for example Japan 
Unexamined Patent Publication Showa 57 - 6 1452 . But, fact 
that it is disclosed in said patent Specification , - 
unsaturated aldehyde is catalystwhich oxidation is done in , 
-unsaturated carboxyiic acid which corresponds, in regard 
tothe reaction which from propylene of this application 
produces theacryiic acid with one step it has not disclosed 
Reason is clear even from Prior Art problem which 
descriptionabove is done. 



[0007] 



[0008] 

'J frKWiHi c h t *t\« LT**MBlcWI Lfc 
o -tt£to%+ Mo. V. To. xw 

/<^9^a. s*. 7>^>. ex7A, *■> 



[0007] 

[Problems to be Solved by the Invention] As description above, 
method which from propylene produces theacryiic acid with 
reaction of one step is not something which still can besatisfied 
yield of acrylic acid which is made object, or catalyst 
production stepsuch as is complicated, to be a various problem, 
more technology improvement isdesired by in order to exceed 
with economy vis-a-vis two-step method 

[0008] 

[Means to Solve the Problems] We result of diligent investigatio 
n, discovering feet that specific catalystgives extremely high 
acrylic acid yield, concerning method which from propylene 
which isprofitable in this economical obtains acrylic acid with 
one step arrived inthe this invention, existence fraction of 
each essential component for total of above-mentioned 
essential componentwhere gist of namely, this invention, 
designates Mo, V, the Te , X and O as essential component and 
(As for X, is chosen from group which consists of the niobium , 
tantalum, tungsten, titanium, aluminum, 2drconium , the 
chromium, manganese, iron, ruthenium, cobalt, rhodium, 
the nickel, palladium, platinum, antimony, bismuth, 
boron , the indium , lithium, sodium, potassium, rubidium, 
cesium and thecerium element of one kind or more which), 
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[0009] 

[&2] 0. 2 5 < r (Mo) < 0. 9 8 
O. 003 < r (V) < 0. 5 

O. 003 < r (Te) < O. 5 
O. 003 < r (X) < 0. 5 

(fc*:L. r (Mo) . r (V) . r (Te) Rlf r ( 
Mo, V. T eWXOT/l/^$$$f, ) 



[0010] jut* ««m$»«(=ttnr«. 

Mo. V, Te. X&tfOS«^a (XI*. 
S^ua-^A. ^QA, ~7^iS>, ft. ;U^-^A. a 

OA^^^^^x^Sl^fcia^^Tc^) . BX£ 

*< ±E»si*»a)*ttr=»r*»*g!a#a)»tt»i* 



[0011] 

[S3] 0. 25 < r (Mo) < 0. 98 
0. 003 < r (V) < 0. 5 



0. 003 < r (Te) 



0. 003 < r (X) 



< 0. 5 



< 0. 5 



<fc«U r (Mo) , r (V), r (Te)Jtfr ( 

x) i*^tt^*i««s»<±C(»^*»a)^tH=«f * 

Mo. V, TeatfX^l/^SSto ) "Cfc^cfca 

[0 0 12] *f6WlrfeMtS«a+0)9WB*Sfea7clft(D 
***tL"C(*. r (Mo) 1*0. 2 5-0. 9 8. « 
£L<liO. 35-0. 87T?fcy. r (V) (*0. 0 
03-0. 5. »*L<l*0. 045-0. 3 7t?fcy 



excludes oxygenbelow-mentioned formula, 
[0009] 

[Mathematical Formula 2] 0.25 < r(Mo) < 0.98 
0.003 < r(V) < 0.5 
0.003 < r(Te) < 0.5 
0.003 < r(X) < 0.5 

(However, r (Mo) R(V), r(Te) and r(X) display molar proportio 
nofMo, theV, Te and X for total of above- 
mentionedessential ingredient which respectively excludes 
oxygen. ), Under existing of kind of compound metal oxide 
which is, manufacturing method of theacrylic acid which 
designates that gas phase catalytic oxidation reaction it does 
propylene as feature, itexists in . 

[0010] Below, this invention is explained in detail, existence fr 
action of each essential ingredient for total of above-mentioned 
essential ingredientwhere compound metal oxide which it uses as 
catalyst, as before inscribed,designates Mo, V, Te , X and O 
asthe essential ingredient with this invention and (As for X, is 
chosen from group which consists of the niobium , tantalum , 
tungsten , titanium , aluminum , zirconium , the chromium , 
manganese, iron, ruthenium, cobalt, rhodium , the nickel , 
palladium , platinum , antimony , bismuth , boron , the 
indium, lithium, sodium, potassium, rubidium, cesium and 
thecerium element of one kind or more which), excludes 
oxygen below-rnentionedformula, 

[0011] 

[Mathematical Formula 3] 0.25 < r(Mo) < 0.98 
0.003 < r(V) < 0.5 
0.003 < r(Te) < 0.5 
0.003 < r(X) < 0.5 

(However, r (Mo) R(V), r(Te) and r(X) display molar proportio 
nofMo, theV, Te and X for total of above- 
mentionedessential ingredient which respectively excludes 
oxygen. ), It is a kind of compound metal oxide which is. As 
component X, niobium, tantalum, tungsten and titanium 
aredesirable, but especially niobium is desirable. 

[0012] R(Mo) is 0.25 to 0.98 and preferably 0.35 to 0.87 as co 
ntent of theaforernentioned each metal element in catalyst in 
this invention, r(V) is the0.003 to 0.5 and preferably 0.045 to 
0.37, nTe) is 0.003 to 0.5 and preferably 0.02 to 0.27, for 
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, r (To) UO. O03-O. 5, #£L<l*0. O 

r (Nb) 1*0. 003-0. 5, »^L<l*0. 
005-0. 35tffe-i>o 

[0 0 13] ftlz*fZWVt&&k LrflH>£«£Sfcfb«5 

Cu-Kff8S«l) 0)/<*-><tLr. ftS(3[s}&rfc 
2 Sirfc^TUATlc^-t 5 If 



[00 14] 
[*2] 



0«fl2 0 C ) 




2 2. 1 ±0. 


3 


1 0 0 


28. 2±0. 


3 


2 0-1 5 0 


36. 2±0. 


3 


5-6 O 


45. 2±0. 


3 


2 — 4 0 


50. 0±0. 


3 


2 — 4 0 



example Xis niobium when as X, r(Nb) is 0.003 to 0.5 and 
preferably 0.005 to 0.35. 



[0013] Among composite oxide which it uses as catalyst, those 
which possess thespecific crystal structure are desirable with 
especially this invention. Concrete, it is something where it can 
recognize principal diffraction peakof 5 which is shown below as 
pattern of X-ray diffraction peak (As x-ray source CuK -line 
use) of the said composite oxide, in specific diffraction angle 2 

[0014] 
[Table 2] 

Diffraction angle 2 (degree) relative intensity 



22.1 +/- 0.31 00 
28.2+/- 0.3 20 to 150 

36.2 +/- 0.3 5 to 60 
45.2+/- 0.3 2 to 40 
50.0+/- 0.3 2 to 40 



20 = 22. r o>e-*3***i oo 

— »Wf:H*2 0 = 2 2. Tatf2 8. 2* 0>lf-^3£ 



[0 0 1 5] *««rti:Lr«lz»*L^Mo. V. T 
rfc-So Mo a V b Te c Nb x O n ^ HrSfi: 

v 'J - $«-^<7>*@!5£*a)iS^fi:7!)<*S(D9l^ & a * * 

50-700°C, *f£L<l*4 0 0~6 5 0°C<DS£r 

. ii?£0. 5~30B*fH. «P*Klii-ioBffl, IS 

* ur i wcD«^^fb«j i -r * . 



As for X-ray diffraction peak strength there are times when it si 
ips with measurement condition of eachcrystal, but as for 
relative intensity when peak intensity of 2 =22. 1 degree is 
designatedas 100 usually there is an above-mentioned range. In 
addition, generally peak intensity of 2 =22.1 degree and 28. 
2 degree isexpressed largely. 

[0015] Preparation method of compound oxide which especiail 
y consists of desirableMo, V, Te and Nb as catalyst 
composition seems usually fbllowingway. When of for 
example MoaVb Te cNbxOn, Includes ammonium 
meta vanadate salt of predetermined amount to aqueous 
solution which, aqueous solution of telluric acid, sequential 
adding aqueous solution of niobium ammonium oxalate salt 
andthe solution or slurry of ammonium paramolybdate salt with 
kind of weight ratio where atomic ratio of eachmetal element 
becomes specified ratio, drying with evaporating to dry solid 
method, spray drying method and the lycphili ration method 
etc lastly, usually with tenperature of 350 to 700 °C andthe 
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[0016] ±Ea>««»a*ai=oL\Tii. & 
^x>^r>^^^AJSo^Uf3 N moo 3 , 

Mo 0 2 . Mo C I 5. 'JV^EU^X^K. y-f ^E'J ^ 
Mo (OR) j (Rtt. 0t*#1rf>>*>1 O07i^ 

o>«fryi=. v 2 o 5 , v 2 o 4 . v 2 o 3 . 

;ur-tr^;ur-tr I-*-- K vo (or) 3 (ri*. 

1 1 o<z>r;u*;u£) . vc i 4% fc*wvoc 1 I 

tt % Mpy>ita, ft/MOIML r;ua4ri/K, 7* 
hi— K Apy^br^-^AS, fc&L* 



preferably 400 to 650 °C, usually 0.5 to 3 0 hour and 
preferably 1 to 10 hours , calcining thedried matter which 
remains, it makes compound oxide of object 

[0016] In addition, method which is done in oxygen atmospher 
e concerning theabove-mentioned sintering method, is most 
general, but it is desirable todesignate atmosphere of calcining as 
under oxygen absence rather. Concretely, it is executed in 
nitrogen , argon and helium or other inert gas atmosphere or 
inthe vacuum furthermore, In place of ammonium 
paramolybdate salt which is shown on, M0O3, Mo O2 , 
theMoCb, phosphomolybdic acid , silicomolybdic acid and 
Mo(OR)5 (As for R, carbon number 1 to 10 aikyi group ), or it 
can use molybdenyi acetoacetonate ,etc in place of ammonium 
metavanadate, for example V2O5 , V2O4, V2O3, vanadyl 
acetoacetonate and VO(OR)3 (As for R, carbon number 1 to 10 
alkyi group ), use VCU or VOCb etc can, in place of the 
telluric acid, Te 02 etc can use. In addition, oxide , it can use 
halide , carbonate, alkoxide ,the acetoacetonate, ammonium 
halide salt or ammonium carboxyiate etc as starting material 
of X. In addition, it is possible also to use organometallic 
compound, as starting material ofthese metal component. 
Furthermore, it is possible to use heteropolyacid of mixed 
coordination of molybdenumand vanadium like molybdo 
vanado phosphoric acid. 



[001 7] z<»&oizLTmz>titztii&&mMitmt 
-k mm±. vj^-rtziikPkizinmir&^ttT* 



[0018] *nmx&mtBL&<omm<»umitmz>fr 



[0017] Compound metal oxide which it acquires in this way can 
also use, as solid catalyst iris used but, widely known support , 
for example silica , alumina, titania,the aluminosilicate , 
diatomaceous earth and zirconia etc and also even with alone. 
Regarding to this invention method, it can acquire acrylic acid 
with a higher selectivityby supplying steam to reaction system 
at time of oxidation reaction of the propylene, purity of 
propylene of starting material is not something which 
especiallyis limited, making use of propylene which contains 
methane , the ethane , propane or other lower alkane and/or 
air, carbon monoxide and carbon dioxide etc as impurity 
there isnot a problem such as what 

[00 1 8] Details of mechanism of oxidation reaction with this inv 
ention are not clear, oxidation reaction is done by oxygen 
atom which exists in above-mentionedoxide or molecular 
oxygen which exists in raw material supply gas. In raw material 
supply gas molecular oxygen when it exists, molecular oxygen 
is good even with thepure oxygen gas, but because especially 
purity is not required, it is generalto use oxygen-containing gas 
like beneficial air in economic. When water vapor is supplied 
at time of oxidation reaction, usually, mixed gas of propylene 
and oxygen-contai n ing gas which include water vaporis used, 
but it is possible to supply with propylene and oxygen- 
containing gaswhich include water vapor alternately, in addition 
separately to supplywith propylene and water vapor is possible. 
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[0019] *jgn<B&i£9;&£f*nsK. sumwi* 

<D***KJ*3S<DM»A<»»"0i&4. *fc. *EJfcl*& 
*< ^ □ tf U >(DfflZ*t u T fc*Mto*lSlT<J!>«* "C * ? 

4*aW<»*Ll\, ttttOJUfeASfcLTt*. MM** 
ttlcMtr. ii^3 0 0-6 0 0°C"e3ttii$-^^^/)< 



[0020] I 

[»4] (^Ptfb» : <B*) : : ( 

H 2 0) =1 : (O. 1-10) : (0-20) : (O. 
2-7 0) 



[00 2 1] 

[&5] 1 : (1-5) : (0-10) : (5-40) 



[0022] jRjexicjK«ft««ufrr«*$(ci« % r» 



[002 3] JSJfcf*. S*1 5 0~5 0 0°C*T?*&6£*1, 
. «IZ#*LL^(Df*2 5 0-4 5 0°CiS-Cfc-S 9 *fc 
. »«R*lcj3lt4*xffiBBafltSVI*. 
1 SOOOhr 1 , $T£L<li1 000-1 OOOOhH 



[0019] In each case such as fixed bed and fluidized bed can ado 
pt reactor system of this invention,but because it is a 
exothermic reaction, fluidized bed system control of reaction 
tenperature is easier. In addition, this reaction is usually 
executed under atmospheric pressure, but it ispossible also to do 
under pressurizing low degree or under thevacuum. In addition, 
it is possible also even with when it is a chemically 
stoichiometric amount or lessvis-a-vis quantity of propylene 
substantially quantity of themolecular oxygen with propylene , 
water vapor and dilution gas as supplied gas gas phase contact 
reaction to do. In this kind of case, as needed, extracting 
portion of catalystfrom reaction zone limits, sending said 
catalyst to oxidation regenerator , after regeneration,the 
catalyst method which re-is supplied to reaction zone limits is 
desirable. As regeneration method of catalyst, catalyst, 
oxygen, air arid the nitrogen monoxide or other oxidizing gas 
you can list method which usually circulates withthe 300 to 
600 °C vis-a-vis catalyst inside regenerator. 

[0020] As for molar proportion of raw material supply gas, 

[Mathematical Formula 4] (Propylene) : (Oxygen) : (Dilution g 
as) : (H20) =1: (0.1 to 10) : (0 to 20) : (0.2 to 70) 

As for so being desirable, especially being desirable to be execute 
d, 

[0021] 

Pvlathematical Formula 5] 1:(1 to 5) : (Oto 10) : (5 to 40) 

So it is. When aforementioned sort, raw material supply gas it 
does not supply even, as themixed gas of all components mole 
ratio of each component of raw material supply gas which 
issupplied to reaction system above-mentioned range is 
desirable. 

[0022] When water vapor is supplied to reaction system, being 
added with objectwhich dilutes starting material? it is different 
from case of thenitrogen , argon and helium or other supply, 
selectivity of acrylic acid can iinprove,from propylene can 
acquire acrylic acid with high yield. But, using nitrogen , argon 
and helium or other inert gas interval rate and oxygen partial 
pressure and as dilution gas in order adjustment etc to do water 
vapor partial pressure does notbecome inconvenient what 

[0023] Fact that reaction is executed usually with 1 50 to 500 
°C,especially is desirable is 250 to 450 °C extent. In addition, 
gas space velocity SV in vapor phase reaction, is range of 300 
to 15000 hr-i and preferably 1000 to 10000 hr-1 usually. ' 
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[0 0 2 4] 

mmm jut, mmmzmnT*?>\z&m 

J6^Jl3felt^fc<km (%) . SiRS* (%) fc£tfJ&3< ( 



[00 2 5] 

[&6] ^atfu (%) = (>SS^aeu> 



/?BS^peu>^^») xioo 

7*'J/uB<dj|r* (%) = Y;u&(D^/u»/ 
««?aeu>OT;m> xioo 

[0 0 2 6] ^ftSfcll 

^M Ol V 0 . 3 T e 0 . 2 3N b 0 . i 2 O n £*Tt £«£&<b 

5 KSSKLfco ;£*3 2 5mi|:> 
>&7>^-^A (NH4VO3) 15. '7g$S«L, 
ZLtliZ-rJUjUSi (H^TeOg) 23. 6g./<^^E'J^ 
f>i7>^-0A ( (NH 4 ) 6 Mo 7 0 2 4- 4H 2 0) 
7 8.9 gSHUfeiBfiaU Lfc. W 

O. 456mol/kg(Di/aOS 
-*:77>^-^A;fcg?«1 l 7. 5gJI^L, 

ffll^5mm(/>x3mmL|Zl«iU;^ ©81, 16 
~2 8/?*>.xlCttWJU S^3tt^6 0 0°C-e2B*K 



With method of this invention, when partial oxidation 
reaction was done, to other thanthe acrylic acid, carbon 
monoxide, carbon dioxide and acetic acid etc do by- 
production, butthe produced amount is little. 

[0024] 

[Working Example(s)] Below, this invention, listing Working 
Example, furthermore you explain indetail, but if this 
invention does not exceed gist, it is notsomething which is 
limited in these Working Example. Furthermore , conversion 
ratio (%), selectivity (%) and yield (%) in Working 
Examplebelow are shown with each next formula 

[0025] 

[>lathernancal Formula 6] Conversion ratio (%)= (number of m 
oles of number of moles / supplied propylene of consumed 
propylene) X 100 of propylene 

Selectivity (%)= (number of moles of number of moles / consu 
med propylene of produced acrylic acid) X 100 of acrylic acid 

Yield (%)= (number of moles of number of moles / supplied pro 
pylene of produced acrylic acid) X 100 of acrylic acid 

[0026] Working Example 1 

Compound oxide which possesses empirical formula MolVo.3 T 
e o.23Nb 0.1 2<3n was manufactured fbllowingway. ammonium 
rnetavanadate (NH4 V03)15.7g was melted in warm water 325 
ml, telluric acid (H6 Te 06)23.6g and ammonium 
pararrolybdate ((NH4)6Mo7024 * 4 H20)78.9g sequential were 
added in this, uniform aqueous solution was manuractured. 
Furthermore, concentration of niobium mixed niobium 
ammonium oxalate aqueous solution i 1 7.5g of 0.456 mol/kg, 
manufactured slurry, moisture was removed by heat treatment 
doing this slurry, solid wasacquired molding after doing, 
powder fragment it did this solid in 5 mm diameter X 3 mm L 
makinguse of pellet molding machine, classifying did in 1 6 to 28 
mesh, 2 hours calcined withthe 600 °C in nitrogen stream and 
it acquired catalyst which consists of thecompound oxide. 



[0027] ±&&ismtm<D®*x&®VTm&zftti: 

ofctc* (Cu-KaS$(il % @Sfft2 0 r ) 

<tLT\ 2 2. 1 (1 00) , 28. 2 (5 7. 3) . 
36. 2 (16. 9) % 45. 1 (15. 2), SO. 
0 (10. 1) lC±S@»fcf-**<fi&**l*: (**=l 
PWtk^it. 2 2. T 0>tf-*3S£l OOtLtzt 

^<Dft^tf->7^fi*^-r 0 ) . ±se«»o. 30 g ^ 

U SF6SS3 7 0°C. ^SJtSV3 7 
4 BhrK tf U> : : H 2 0= 1 : 1 5 : 1 4(0 



[0027] When powder x-ray diffraction measurement of above- 
mentioned composite oxide was done ( CuK -line use), 
prmdpala^frraction peak was observed to 22.1(100), 28.2(57.3), 
36.2(16.9), 45. 1(15.2) andthe 50.0(1 0.1) as diffraction angle 
2 (degree), (numeral inside parenthesis, when designating 
peak intensity of 22. 1 degree asthe 100, shows corresponding 
peak intensity. ). Above-mentioned catalyst 0.30g it was filled 
in reactor, supplied thegas with mole ratio of reaction 
tenperarure 370 °C , space velocity SV3748 hr-1 and 
propylene : air : H2O =1 : 15: 14, did the gas phase contact 
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[0028] mm&\2 

*3»«1T?f»fcMttO. 3 0 B £SftSf::%ttU 5ft 

Sfi3 7 0°c. 4 5 1 hrV tf u:/ 

: : H 2 0= 1:1 5:3 6 (D^EJUttT? 1ST, L 



[0029] mmmz 

aas«i-e»fc»a3o B «Li*4i^»»u 

$1 00m ! (D^tt^ttX^'J-^o CCO 

<7)@f*£frf8j£S»£ffl^T 5 mm 0 x 3 mm L iZfUM 
LfcSL »#U 1 6-2 8^^->^l|zSSI]L. 
^6 0 0 o CC2BlWMLf:o C<D£ 3 13 LTfttzM 
mo. 3 0g$fi^|:^«l, JRF5SS3 5 0°C. ffl 
RH&®S V6 5 5 7hrK tf U> : ffi* : H 2 0= 1 

: 1 5 : 3 6OT;Wtt#X$W4L, JMSt*tt&(££ 
frttofcflMMft-ii::**-. I 



reaction, result is shown in Table 1 . 
[0028] Working Example 2 

Catalyst 0.30g which is acquired with Working Example 1 it is fi 
lied in reactor,supplies gas with mole ratio of reaction 
temperature 370 °C , space velocity SV645 1 hr-1 and the 
propylene : air : H20 =1:15:36, it shows result of doing gas 
phase contact reaction in Table 1 . 

[0029] Working Example 3 

Catalyst 30g which is acquired with Working Example 1 powder 
fragment was done in themortar, powder was dispersed to water 
of 100 ml and aqueous slurrywas acquired, powder solid was 
acquired by heat treatment doing this slurry, molding after 
doing, powder fragment it did this solid in 5 mm diameter X 3 
mm L makinguse of pellet molding machine, classifying did in 
16 to 28 mesh, 2 hours calcined withthe 600 °C in nitrogen 
stream catalyst 0.30g which it acquires in this way it is filled in 
reactor,supplies gas with mole ratio of reaction temperature 
350 °C , space velocity SV6557 hr-l and the propylene : air : 
H2O =1 : 15:36, it shows result of doing gas phase contact 
reaction in Table 1. 



[0030] 
[S3] 





(X) 


wm 

(96) 


mm 

(96) 


MMfl 


99. 4 


73. 9 


73. 5 


35SBW2 


9 8. 3 


77. 0 


7 5. 7 


mmms 


1 0 0. 0 


84. 1 


8 4. 1 



[0030] 
[Table 3] 



[0 03 1] [0031] 

[«910>8!lX] **W**l3*#ttf. ^ntfUV^JIfc [Effects of the Invention] Acrylic acid can be produced with hig 

t LT\ -ttftf=ifc i JXl^M a C79 'J>H&£SIj6?" £ h yield according to this invention method, with propylene as 

„ starting material, with one-step method . 
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